Deregulation of p53/p21Cip1/Waf1 pathway contributes to polyploidy and apoptosis of E1A+cHa-ras transformed cells after gamma-irradiation.
The p53/p21Cip1/Waf1-dependent checkpoint control of G1/S and G2/M phases of the cell cycle in response to DNA damage is an important mechanism of genome stability maintenance in normal cells. In many tumor cells, due to frequent point mutations and deletions of p53, the stringent control of the cell cycle and apoptosis is compromised. We have examined the cell cycle control and cell death of the rat embryo fibroblast cells (REF) transformed by E1A+cHa-ras oncogenes and expressing wild type p53. Gamma-irradiation at a dosage of 6 Gy has been used to analyse the p53-dependent trans-activation of the target p21cip1/waf1 gene and the levels of activity of cyclin-dependent kinases. Our results show that the cell cycle inhibitors p21Cip1/Waf1 and p27KIP accumulate in response to irradiation both in REF and E1A+cHa-ras cells. In contrast to normal REF cells, the accumulation of p21Cip1/Waf1 and p27KIP inhibitors, however, does not lead to inhibition of Cdk2 and cyclins E, A-associated kinase activities and to a G1/S block in E1A+cHa-ras cells. It is unlikely that the lack of inhibitory function of p21Cip1/Waf1 can be explained by its inability to bind Cdk2 and Cdk4 kinases or PCNA. Moreover, the p21Cip1/Waf1-associated kinase activity is increased upon gamma-irradiation of E1A+cHa-ras cells. We suggest that inactivation of p21Cip1/Waf1 may be accounted for by its interaction with E1A oncoproducts as the inhibitor is detected in immunoprecipitates using E1A-specific antibodies. During a temporary G2/M delay induced by gamma-irradiation, E1A+cHa-ras transformants continue DNA replication, which leads to accumulation of polyploid cells with lobulated nuclei and micronuclei. Thus, DNA damage of E1A+cHa-ras transformed cells, with a combination of functionally active wild type p53 and inactive p21Cip1/Waf1, contributes to formation of polyploid cells which then die due to apoptosis.